


3

L ——

Unclassified

SECURITY CLASS'FICATION OF THIS ®AGE (When Date Entered)

7/ REPORT DOCURENTATION PAGE BEFORE COMBLETING FORM

r GOVT ACCESSION NO.| 3. RECIP'ENT'S CATALOG NUMBER

S S Bty sm PERIOD COVERED
ENGINEERING ILIGHT IMULATION YALIDATION Final
PARTJ:ro ,SOMWARE pSER S E B T7-Novessow P76

=

¢ 7,' b MBE
L p= TR-111gl-2
7. AUTHOR(s) . ANT NUMBER(s)
Susan A. /Riedel J d F33615-77-c-gd65j
9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. ::gg' =O!RLKE'GS:‘TT'N’URMODJ!!RCI' TASK
Systems Technology, Inc.
13766 S. Hawthorne Blvd.
Hawthorne, CA 90250
11. CONTROLLING OFFICE NAME AND ADDRESS
Air Force Flight Dynamics Laboratory // Fe 9
Air Force Systems Command : = e
Wright-Patterson Air Force Base, OH U5433
T4, MONITORING AGENCY NAME & ADDRESS(/f different from Controlling Office) | 15. SECURITY CLASS. (of thie report)
Unclassified
7852, DECL ASSIFICATION/DOWNGRADING |
SCHEDULE

. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, it different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Conti on eide it y and | ity by block number)

Simlation, drive logic evaluation software, nonlinear washout software,
scen&rio simlation software

ARSTRACT (C olde 1f y and identify by block number)

The goal of this research is to establish an orderly, relatively simple
method for optimizing the presentation of motion cues in moving base simla-
tions. This is accomplished via choice of the drive logic parameters for a
given simulator and flying task. The method developed here is based upon use -
of motion fidelity criteria. It has been applied to optimize the LAMARS

(continued)

DbD , , 4 .,, 1473 eoimion oF 1 NOV 6813 OBsOLETE Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

B ¥ AS

ek U i alicain

motion base drive logic parameters for an air-to-ground scenario. The —m N?' f/-.?_




Unclassified

SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)

-—"‘> methods and procedures can be applied for any given motion base and any
desired scenario.

This report describes the FORTRAN computer program used for evaluating
k- and optimizing motion base drive logic.

Part I of this report describes the theoretical basis for this computer
program,

Unclassified
SECURITY CLASSIFICATION OF THIS PAGE(When Date Entered)




S

PREFACE

This report was prepared by Systems Technology, Inc., Hawthorne, Cali-
fornia, under United States Air Force Contract F33615-77-C-2065. The program
was administered by the Systems Dynamics Branch, Air Force Flight Dynamics
Laboratory, Air Force Systems Command, Wright-Patterson Air Force Base, Ohio.
The Air Force project engineers were successively John J. Bankovskis and
Lt. Marsha B. Tiffany of AFFDL/FGD.

The contract work was performed during the period August 1977 to November
19T8. The draft of this report was submitted in September 1978.
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SECTION I
INTRODUCTION

This manual describes for the engineering user the FORTRAN IV soft-
ware used in the Engineering Flight Simulation Validation study, contract
F33615-77-C-2065. Section II includes an overview of the programming
strategy, and descriptions of each subroutine. Section IIT describes
the form of the input and output to this set of programs and presents
sample input and output files. Section IV provides a complete example
for a typical applicdtion of this software.
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respect to its argument. It, too, is part of the subliminal washout
scheme. Further explanation of the functions computed by THRES and
THRESD can be found in Appendix B of the Engineering Flight Simulation
Validation final report.

This concludes the descriptions of the subroutines which comprise

this software package. Listings of each subroutine can be found on the
bages which follow.

LOCATIONS OF SUBROUTINES

SUBROUTINES
FILENAME CONTAINED
NEWMAN MAINLINE
SENLIB SENGEN
DATGEN
READAT
HQDTL
ERRMES
PLTLIB OUTR
GPDPLT
ROLSWA ROLSWA
PITSUR PITSUR
YAWHEV YAWHEV
DLLIB THRES
THRESD

——

.
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c

(» MAINLINE FOR PLOTTING

c

c SETS UP VARIABLE NAMES» SCALE FACTORS

c SETS UP MAX TIME AND TIME SCALE FACTOR
c CALLS TIME HISTORY GENERATION SUBROUTINE
Cc

DIMENSION NVLA(150)
COMMON/OUTPUT/NVyKVLA(21) »SF(21) »KV(20)
COMMON/IO/IIN»IOUT» ITERM» IPLOT» IMEAS]» IMEAS2

(>
(> INITIALIZE
c
DATA (NVLACI)»I=1,150) /150%1H /
DATA (KVLACI)»I=1+21)s(SF(I)rI=1921) /21%1H »21%0.0/
DATA (KV(I)»I=1,20)sNV /21%0/
DATA IIN»IOUT»ITERM»IPLOT»IMEASL»IMEAS2 /20,2195,5,22,23/
c
c INPUT LIST OF POSSIBLE VARIABLE NAMES
Cc

DO 20 I=1,25

MIN=6X(I-1)+1

MAX=6X%1

READC(IINs10) (NVLACJ) » J=MINysMAX)
10 FORMAT (S(AS»1X)»AS)
20 CONTINUE

(>

c READ NUMBER OF VARIABLES» VARIABLE NAMES»

c SCALE FACTORS» MAX TIME» TIME SCALE FACTORS
c

READCIIN»30) NV
30 FORMAT(I2)
IF(NV.LE.20) GO TO 40
CALL ERRMES(1)
GO T0 1000
40 DO S0 I=1sNV
50 READ(IINs60) KVLACI)»SF(I)
460 FORMAT(ASy1X»F10.4)
READCIINy70) TMAXT» TIMSF
70 FORMAT(2F10.4)
SF (NV+1>=TIMSF

c
c CHECK NAMES
c

PO 100 I=1,NV

DO 80 J=1,150

IF(KVLA(I) .EQ.NVLA(J)) GO TO 90
80 CONTINUE

CALL ERRMES(2)

GO TO 1000
90 KV(I)=J
100  CONTINUE

c
c RUN TIME HISTORIES
c
CALL SENGEN(CTMAXT)
c
(> THE END
c
1000 STOP
\END
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(0223220338028 038 3838038883383 3 883388338333 8832080333388¢33%% %31
(0233328338003 8233 2032880833833 2803 8083383328833 832330833%%%3%3
SUBROUTINE SENGEN(TMAXT)

C

c MAIN ROUTINE TO GENERATE SCENARIO

Cc
DIMENSION Z(9)»ZD(9)yZ0(9)»ZDO(P)»Y(P)»YD(P) » XAUX(3)
COMMON/SCENE/ NSCEN
COMMON/COMDAT/ NDISC»TMAX(S0)sP(50)rQ(50)»VT(50)
COMMON/IO/ IIN»IOUT,ITERMyIFPLOT,IMEASL,IMEAS2

Cc

C INITIALIZE

c
DATA (Y(I)yI=1y9)p(YD(I)»I=199) s (XAUX(I)yI=193) /21%0.0/
DATA NysIT»IDT»INDEX»DT /99091vlv.1/

c

c READ' SCENARIO NUMBER AND DISCRETE DATA VALUES

(v

READCIINY10) NSCEN
10 FORMAT(I2)

IF(NSCEN.EQ.3) GO TO 30

READ(IIN»10) NDISC

DO 15 I=1.NDISC
15 READCIINy20) TMAXC(I)sFPC(I)»QCI)»VUT(I)
20 FORMAT(4F10.4)

Cc CALL KINEMATICS SUBROUTINEs WRITE DATA

30 T=IT/10,
CALL DATGEN(T»DTy»INDEXsFAsQAsRAYUFODyVFODsWFODZ»Z0yZDyZN0)
WRITECIOUT»40) FA»QAyRA»UPOD,VPODyWFOD

0 FORMAT(6(F11.5,1X))

CHANGE UNITS» CALL PLOTTING ROUTINE

aonod»

DO 50 J=1+4
Y(J)=Z(JIX57.3
50  YD(J)=ZD(JI*57.3
Y(9)=Z(9)%57.3
YD(9)=ZD(9)IX57.3
DO 60 J=7,8
Y(D=Z(J)
60  YD(J)=ZD(J)
XAUX(1)=UPOD/32.2
XAUX (2)=UPOD/32.2
XAUX (3)=WPOD/32.,2
CALL OUTRCT»Y»YDsNyXAUX» THAXT» IEND» IOCNT)

IF(T.GT.TMAXT) GO TO 70
IT=IT+IDT
GO TO 30
70 RETURN
END
CRAAAAH A A KA K K ORI KR KKK KKK KKK KKK A KKK KKK KRk 3k kK
AN AR KN I NN KKK KKK KKK K K KK o oK Ko 0K 2K oK oK
SUBROUTINE DATGEN(T»DT»INDEXsFA»QAsRA»UFOD»VFPODsWPOD»Z»Z0»ZD»ZD0O)
c 5
c IMPLEMENTS KINEMATIC EQUATIONS




FAGE 1-2 SENLIB FRI 09-JUN-78 16357

c

o000 o

40

45
S50

aono

NOOOnO

COMMON/SCENE/ NSCEN
DIMENSION Z(9)+»ZD(9)yZ0(P)»ZD0O(?)»0T(2)» ISCEN(3)»ZI(9)
DATA OT(1),0T(2) /2%0.0/

6=32.2
XLX=17.67
XLZ=-3.,1

IF(T.NE.0.0) GO TQ S0
INITIAL CONDITIONS

DO 40 J=1,9

ZI¢J)=0.,0

Z(J)=0.0

Z0¢J)=0.0

ZD0¢J)=0.0

ZD(J)=0.0

A0=,07

IF(NSCEN.GT.4) ZI(5)=,07

IF(NSCEN.EQ.4) ZI(7)=420,
IF(NSCEN.EQ.4) ZI(8)=-5.

IF(NSCEN.LT.4) ZI(7)=560.
IF(NSCEN.GT.4) ZI(7)=800.
DO 45 J=1,9

Z(J)=ZI1(D)

DELT2=DT/2.
DO 60 J=1,9
Z0<CJ)=Z(J)
ZDO(J)=2ZD<J)
GET DATA

IF(NSCEN.NE.3) CALL READAT(T»INDEX,PDsQD»VTDD)
IF(NSCEN.EQ.3) CALL HQGDTA(T»Z+PD»QD,VTDD)

KINEMATIC EQUATIONS

ZD(1)=PD
ZD(2)=QD

IF(NSCENJ.LE.2) ZD(2)=GXZ(1)%XSIN(Z(4))%(1./C0S(Z(4))%%2+1)/2(7)

ZD(4)=Z(1)

ZD(S)=Z(2)XCOS(Z(4))~Z(3)XSIN(Z(4))
ZD(6)=Z(2)XSIN(Z(4))+Z(3)XCOS(Z(4))

ZD(7)=2(8)

ZD(8)=VTDD

IF(NSCEN.GT.4) GO TO 74

0T(1)=Z(B8)+6XZ(5)

0T(2)=~Z(7)%XZ(2)-GXCOS(Z(4))

GO TO 76
ZD(9)=Z(2)~GX(1,-COS(2(4)))/Z(7)-Z(PIXRZ(7)/Z1(?7)

OT(1)=Z(B)+GRZ(S)+Z(7)XK(AO+Z(P) ) R(Z(2)-ZD(D))
0T(2)==Z(7)%Z(2)-GXCOS(Z(4))+ZD(PIXZ(7)+Z(BIX(AO+Z(?P))

10
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76 PA=Z(1)
QA=Z(2)
RA=Z(3)

UPOD=0T (1) +XLZXZD(2) +XLZXZ(3)KZ (1) ~-XLXKZ (2)kK2-XIL.XKZ (3 ) %%K2
VPOD==XLZXZD( 1) +XLXKZD(3) +XLZRZ(I)KZ(2)+XLXKZ(1)%Z(2)
WPOD=0T(2)~XLXKZD(2)~XLZKZ(1)XX2-XLZKZ(2)XX2+XLXKZ(1)%Z(3)

INTEGRATE

o000

DO 80 J=1,9
80 Z(J)=ZO0(J)+DELT2%(3.%XZD(J)-ZD0O(J))
Z(3)=GXSINCZ(4))/Z(7)+Z(1)X(Z(P)+A0)
IF(NSCEN.LE+4) Z(3)=GXSIN(Z(4))/Z(7)
IF(NSCEN.NE.3) GO TO 90
IF(TsGTe640.ANDT.LE«16.5)
+ Z(1)=(COS(Z(4)))%%X2/ (3 %SINCZ(4)))
IF(T«GT«S5.0.AND.T.LE.17.0)
+ Z(4)=AC0S(1./(2,+4(T-5.0)/3.))
c
90 RETURN
END
CRRK KKK KKK K 30 3 2K K o o0 KK KK KK K 2K K 3o K 3K K KK K 3K KKKk 3K oK oK K oK
CRAKAMAA AR AN KA A KA K AR KKK ARNKOK KK KKK KKK AR IR AR KRR KK KKK KK
SUBROUTINE READAT(T»I»FD»QDyVUTDD)

[
c READ DISCRETE SCENARIO GENERATION VALUES
Cc
COMMON/COMDAT/ NDISCsTMAX(S0)vyP(50),Q(50)»VT(50)
N=NDISC
c
IF(T.GE.TMAX(I)) I=I+1
PD=P(I)
aD=Q<I)
VTDD=VT(I)
c
RETURN
END

(4333333338 8333333 8083333880333 3 3380803 332333333388883% %310
CRAAEARAAN AN KKK KKK K K K K KNI KK KK 3 oK KK K K K K

SUBROUTINE HQDTA(T»Z,PDsQD»VTDD)

DIMENSION Z(8)

DPR = 57.3

G = 32.2

VT = 560.0

XNZD = 1./3.

PD = 0.0
ap = 0.0
vTDD = 0.0

IF(T.GT+2,0.AND.T.LE.3.,0) PD = 30.0

IF(T.GT+4.0.AND.T.LE.5.0) PD = ~30.0

IF(T+GT+S5:0.AND.T.LE.6:0) PD = 5,5

IF(T 0BT 6.0.,ANDTJLEL1645) PD = ~DPRAZ(1)XXNZDRXCOS(Z(4))%
+  (Lo+(SINCZCA)) ) RK2,)/(SINCZ(4)))%%2,

IF(T.GT+16.5.AND.TJLE«17,5) PD = -0,57

IF(T«BT+2,0.ANDT.LE.S5.0)

1"
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+ QD = DPRXGXZ(1)XSINCZ(4))X(1.+1./(COSC(Z(4)))%%2,:)/VT
IF(T+GT+S5+5.ANDT.LE.17,0)
+ QD = DPRXGXXNZDX(1.+(COSC(Z(4)))%%2,)/VT

PD = PD/DPR
QD = QD/DPR
RETURN
END
CaKR A ROK KK KKK KKK KK KK K 0 K00 2K 2K 2 o o KK ok ok K
CARARNNN AN K KKK KNI R KKK KK KKK K0 K oK K KK ok K
SUBROUTINE ERRMES(IERR)

ROUTINE TO PRINT OUT ERROR MESSAGES

oon0n

COMMON/I0/IINy IOUT» ITERM» IPLOT» IMEASL» IMEAS2 -
IFCIERR.EQ.1) WRITEC(ITERM»10)
IF(IERR.EQ.2) WRITECITERM»20)
10 FORMAT (5X» ‘NO MORE THAN 20 PLOTTING VARIABLES PERMITTED ‘)
20 FORMAT(S5X» ‘FLOTTING VARIABLE NAME NOT RECOGNIZED ‘)
RETURN ¢
END

12
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C$$$S0UTR-START

o000 oo

aono

o0 nnngnnnnn

32

34
35

aoo»tnn
©

o
o

SUBROUTINE OUTR(T»Z»ZDyNDIMyXAUXs TMAXT» IEND» IOCNT)
DIMENSION Z(1),ZD(1)yXAUX(1)»XOUT(100,21)
DIMENSION IDATE(2)

MODIFIED FOR GFDPLY GLT 19-SEP-1977

COMMON/OUTFUT/ NV»KVLA(21)»SF(21) 9KV (20)

IF(T.NE.0.)GO TO 30
IOCNT=0
I0MAX=100

NVUT=NV+1

PLOT AXIS
CALL GPDPLT(XOUT»NV»IOCNT »KVLA»SF» TMAXT» IEND)

KKK K IR I I I R R R K KK 00035 33 K 3K KK 5K 3K 3K oK oK K K 3K 3K K KK 3K K kK

UPDATE COUNTER
IOCNT=I0CNT+1

STORE DATA
XOUTC(IOCNTyNVT) =T

DO 35 J=1,NV

I=KV(J)

IF(I.GT.S50) GO TO 32
XOUTC(IOCNT»J)=2Z(I)

GO TO 35
IF(I.GT.100)G0 TO 34
XOUTCIOCNT»J)=2ZD(I~-50)

GO TO 35
XOUTCIOCNT » J)=XAUX(I-100)
CONTINUE

TIME TO PLOT 7
IF(T.GT.TMAXT) IEND=1

IFCIEND.NE.O)GO TO 40
IFC(IOCNT.LT.IOMAX)GO TO 100

PLOT SEGMENT
CALL GPDPLT(XOUTsNVyIOCNT»KVLA»SF» TMAXT» IEND)
UPDATE OUTPUT MATRIX AND RESET COUNTER
DO S0 J=1,NVT

XOUT(19J)=XOUTC(IOCNT»J)
IOCNT=1

13
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100 RETURN
END

C$$$$0UTR-END
SUEROUTINE GFPDFLT(DATAsNVARyNFTSyLABELS»SF»TMAXT» IEND)
DIMENSION DATA(100,21)sLABELS(21)sSF(21)yIDATE(2)

GENERAL PURFOSE DATA PLOTTING GLT 3/1/77
MOD FOR XV1S GLT AUG/77

DATA AN ARRAY OF NFTS OF NVAR VARIABLES T0O BE FLOTTED VERSUS
THE INDEFENDENT VARIABLE» DATAC(I»NVAR+1)» I=1»NFTS.
LARELS A CORRESFONDING SET OF S CHARACTER VARIABLE NAMES.
SF A CORRESPONDING SET OF SCALE FACTORS (UNITS/INCH).
TMAXT THE ULTIMATE MAXIMUM VALUE OF THE INDEPENDENT VARIABLE»
WHICH IS ONLY USED TO DETERMINE THE PAGE WIDTH.
IEND = O MORE DATA TO COME
1 THE LAST SET OF DATA

GFDPLT WILL PLOT THE DATA USING A ZETA PLOTTER? S5 VARIABLES TO
A PAGE. A PAGE IS 11 INCHES HIGH AND A MULTIFLE OF 8.5 INCHES
WIDE. THE WIDTH IS DETERMINED BY TMAXT AND SF(NVAR+1). THE
INITIAL PEN POSITION SHOULD BE CENTERED (5.5 INCHES FROM THE TOP)
AND 1 INCH TO THE RIGHT OF THE LEFT EDGE.

GPDFLT IS STRUCTURED TO BE CALLED SEVERAL TIMES TO COMPLETE A
SET OF PLOTS. ON THE FIRST CALL (NFTS = 0)» GPDFLT IS INITIALIZED
AND AXES ARE PLOTTED. ON SUCCEEDINDG CALLS (NPTS.NE.O) WHATEVER
DATA ARE AVAILABLE (I=1,NPTS) ARE ADDED TO THE FLOTS. ON THE
FINAL CALL (IEND = 1) THE LAST SET OF DATA IS PLAQTTED} A

LABEL IS APPENDED TO THE END OF EACH VARIABLE PLOT? AND THE

PAPER IS EJECTED.

aoooooon0OO0aoo00000000000000

COMMON/IO/IINyIOUT»ITERM» IPLOT» IMEAS]» IMEAS2

DIMENSION PDATA(1024)
[
CROMAA AR AR KRR KR KK KKK KKK KKK KKK KK KKK Kk ok ok
c

IF (NPTS.NE.0)GO TO 200

[
c
(333333022 tttt ittt etttdessidtissssetetsds s sssesissesessssss sy
c
Cc INITIALIZE
c
NTV=NVAR+1
XIN=DATA(1,NTV)
XISF=1,0/SF(NTV)
XMAX=TMAXTXXISF
PWIDTH = 8.5 % ( 1 + INT(XMAX/8.5) )
IF(PWIDTH-XMAX+LT¢1:0)FWIDTH=PWIDTH+8.5
IDIR = -1
c
(32t edteddidttisidiiiijdititiidstiass st tiastssis ittt Stl)
[
c PLOT AXES
c

CALL PLOTS(PDATA»1024,IPLOT)
DO SO0 I =1,NVAR

1k
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C
c
S
c
c
c
c
Cc
(>
c
[
2

IVAR=1

IFC(I+GT+S+AND.IJLT.11)IVAR = MINOC16-I,NVAR+6-1)
IFCI.GT+15.ANDI.LT.21)IVAR = MINO(346~Is»NVAR+16-1)
IM1 = IVAR - 1

MODS= MODCIM1,5)

YORG = 3.5 - 1.5 X MODS

XORG = (IM1i/5) % PWIDTH

SCALE = 0.5% SF(IVAR)

LFRAC = 2 - INT(ALOG10(ABS(SCALE)))
IFC(LFRAC.LT.0)LFFAC = O

CALL SYMBOL (XORG-0+9yYORGr+14sLABELS(IVAR) v0.¢5)

0 CONTINUE
GO TO 450

c ;
KKK KKK 20K 3 0 20 2 K 3 3K 22 0 3 3 3 20 32K K 2K 0 0 33 K 3o K 3 K KoK 30K oK 3k 3K 3K 5K 3 o ok 3 KoK Kk oK

PLOT DATA

PLOT PAGES LEFT TO RIGHT IF IDIR = +1
PLOT PAGES RIGHT TO LEFT IF IDIR = -1

00 DO 400 II=1sNVAR
I=11
IFC(IDIR.EQ.~1)I=NVAR+1-II
IVAR=I
IFCIWGT+S.AND I LT+11)IVAR=MINO(16~IsNVAR+6~-1)
IF(I+GT+15.AND.I.LT+21) IVAR=MINO(36~I»NVAR+16~-1)
IMi=IVAR-1
MODS=MOD(IM1+5)
YORG=3,5~1.5%MODS
XORG=CIM1/5)%PWIDTH
LDIR=C 1 - 2 % MOD(MODS,2) ) % IDIR

oOoO0OO0OnO0

FPLOT THE IVAR’TH VARIABLE: FOR LDIR = 1. LEFT TO RIGHT
=1y RIGHT TO LEFT

YISF=1,/SF(IVAR)

LO = 1

IF(LDIR.EQ.~1)LD=NPTS

X=XORG+(DATACLOyNTV)-XIN)%XXISF

Y=YORG+DATA(LO» IVAR)XYISF

IF(Y.GT.5.0)Y=5.0

IFCYLTo~5,)Y=-5.0

IF(IEND.NE.O.AND,LDIR.EQ.~1)CALL SYMEOL(X++19Y-405rs.14»
+ LABELS (IVAR) v0.+5)

CALL PLOT(X»Y»3)

DO 360 L =2,NFTS
LO=LO+LDIR !
X=(DATACLOyNTV)~XIN)XXISF
Y=YORG+DATACLOs IVAR)XYISF

15
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IF(Y.GT:.5,0)Y=5,0
IF(Y.LT+~5.)Y=-5,0
CALL PLOT(X+XORG»Y»2)
3460 CONTINUE
IFCIEND«NE.O.AND.LDIR.EQ+1)CALL SYMBOL (X+XORG++1sY-4.05
+ +149LABELSC(IVAR) v0.»5)

400 CONTINUE

IDIR=-IDIR

0O o0 o0

IF(IEND.EQ.0)GO TO 450

DO 420 I =1sNVAR

IVAR=1I

IF(I+GT+S«AND.I.LT.11)IVAR = MINOC16~I»NVAR+6~-1)
IF(I.GT+15.AND.I.LT+21)IVAR = MINO(36-IsNVAR+16-1)
IM1I = IVAR - 1

MODS= MOD(IM1,5)

YORG = 3.5 - 1.5 X MODS

XORG = (IM1/5) % PWIDTH

SCALE = 0.5% SF(IVAR)
LFRAC = 2 - INT(ALOG10(AKS(SCALE)))
IF(LFRAC.LT.0)LFRAC = 0

CALL NUMBER(XORG-0.89YORG+0+5v,145SCALE»O.sLFRAC)
CALL PLOT(XORGsYORG+0.5,3)

CALL PLOT(XORG»YORG»2)

CALL PLOT(XORG-0.1sYORG»3)

CALL FLOT(XORG»YORG»2)

CALL PLOT(XORG»YORG-0.5y2)

IF(IVAR.NE.NUAR.AND.YORG;NE.-2.5)60 TO 420

CALL AXIS(XORGy=4+s4HTIMEs~4s1.90.sXINs»SF(NTU))
420 CONTINUE
CALL PLOT( (NVAR/S)XPWIDTH+8.550¢3)
k50  cALL PLOTE
500 RETURN
END

16




et

B e

FAGE

G
C

80

O

SIRII—— U

Tt ROL.SWA MON 31-JUL~78 12342

DIMENSION Z(18)»2Z0C18)yZD0C18) »yZ0C18) 9 XK(2) ySCALE(2)
DIMENSION AXIS(2,2998)»XMEAS(8v24) v LLABEL(24) yUNLIT(2)

DIMENSION LUNC2) vy XAUX(8) »YC(18) 2 YUCL8) yPEAK(2) s SCALE2(2) yXK2(2)

DATA TINsITERM» IMEAS1» IMEASR /20,521,227

DATA (ILARELCI)»l=1y24) /SHFDLA »SHFDLL »SHFDLZ
+ SHFDLA »SHFILS »SHFSENAY SHFSENL » SHFSEN2» GHFPSEN3 » GHFSENA »
+ SHPSENS » GHFNLA s SHFNL1L ¢ SHFENL2 yGHFNL3 » GHPNL4 » SHFNLS
+ SHGS1  »SHGES2  »HHGSS »SHPACC »SHPVEL »SHPDIS /

LOOF=1
GET SCENARIO FILENAME

READCIIN?20) NDEV
FORMAT(I2)

CUNSTANTS

READCIIN, 30) TMAX,DT

FORMAT(2F9.4)

DELT2=0T/2.

READCIINY70) GFsWFrWIRyW2Ry W3Ry WAR»G2RyC2Y
FORMAT(8F?.4)

READCIIN»76) LLOGICyBF»BKyC2YF
FORMATC(I2y3F9.4)

3 FASSES AT DATA

D0 160 IFASS=1,3

XKF'=GF

XK2R=G2R

AKY=1.,0

IFCIFASSEQ. 1) XKP=0.0
IFCIFPASS.EQ.2) XK2R=0.,0

INITIALIZE

D0 80 I=1,18
Z(I)=0.0
ZDCI¥=0.0
Z(18)=XKF
IT=0

I1DT=1

DATA COMFUTATION LOOF

T=IT/10.

DO 100 I=1,18
20¢I)=ZC1)
ZDOCI)=ZD(I)

READ(NDEV,110) PA»QA»RA,UPOD»VFPOD,WFOD
FORMAT(6CF11+591X))

VPOD=VFOD/32.2

IFCLOGIC.EQ.2) GO TO 112

ZD(1)=XKFPXPA~-WFPXZ(1)

ZD(2)=2ZD(1)~Z(4)
GO TO 114

17
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Z(18)=AMINL1(Z(18) v XKF)+AMAXL1(Z(18)»0.,)~2Z(18)

ZDC1) =Z(18) XFA-WFXZ(1)

Z0(2)=ZNC1)~Z(4)

ZDCL7)=FA-WFXZ(17)
ZD(18)=(FA=-ZDC1) YXKZD(17)~BFXZ (1) XZ(17)~-BRX(Z(18)~XKF)
ZD{18)=AMAX1(ZD(18) »-0.5)

CONTIMUE

ZD{3) =XK2RXVFPOD+Z(2)

Z0C4) =WARXX2KZD (3) +WIRKWARKK2KRZ (3) ~ (1 + AXWIRHW2R)I XZ(4)
IF(LOGICNE3) ZD(S)=ZN(3)~1 . AXC2YKX GKZ(5)~C2YXKZ(8)
IFCLOGICEQe3) ZD(S)=ZN(3)~THRES (s 1y 1 AXCRYFXX5XKZ(S)
+  HC2YPXRZ(E) IXTHRESDC + 1 9 XK2RXVFOD) ~1 s 4XKC2YXK ¢ SKZ(5) -C2YXKZ ()
ZIH)=Z(3)

FAF=Z1(2)

VFOFD=ZD(3)-Z(2)

ZN(7)=FA~2%Z(7)

ZIC?)=FAF -, 2XZ(9)

Z0C11)=1 . 5KVFPOD+ . 12XZ¢12) -1+ 7%Z(11)~+ 3XZ(13)
ZD(12)=VFODn

ZDC13)=2(11)

Z0(14)=1 JS5¥VFOFD+. 12%XZ(15) =1 7XZ(14) -, 3%Z(16)
ZD(15)=VFOFD

ZnC16)=Z(14)

PE=XKFXFA-FAF
FPE=XKFXZ(8)~Z(10)
FAI=Z(8)-THRES(.035,2(8))
PAFI=Z(10)~THRES(.,035,2(10)?
PIE=XKFXFAI-FAFI
VED=XKYX(Z(2)+VFOD)~ZD(S)
VEDO=XK2RXVFOI-VFPOFD
VPED=XK2R¥Z(11)-Z(14)
VPOID=Z(11)~THRES(0,1,2(11))
VPOFID=Z(14)~THRES(0.1,Z2(14))
VIED=XK2RXVFOID-VFOFID

FASS 1

IF(IPASS.NE.1) GO TO 120
AXIS(2y2,LO0OF)=AXIS(2y2yLOOF)+VEDXX2
AXIS(2y49LOOF)=AXIS(2s4,.00F)+(Z(2)+VFOD)XZD(S)
AXIS(298¢LOOF)=AXIS(2,8,L00F)+VPEDKX2
AXIS(2,1i091.00P)=AXIS(2y107LO0F)+Z(11)%Z(14)
AXIS(2y13,1.00F)=AXIS(2y13+L0O0F)+VIEDKX2
AXIS(2915yL0O0F)=AXIS5(2,15,L00F)+VFOIDXVFOFID
AXIS(2y25,1.00P)=AXIS(2y25,L0O0F)+VPODXVPOFD
AXIS(2,28sL00F)=AXIS(2y28,L00F)+VEDOXX2

FAGS 2

CONTINUE

IF(IPASS.NE.2) GO TO 130
AXIS(192,L0O0P)=AXIS(1y2yL0O0P)+PEXX2

AXIS (1945 L.LO0OF)=AXIS(1s4,L00P)+FAXPAF
AXI5(1,8,1.00P)=AXIS(1,8+L.00F)+FPEXX2
AX15¢1910,LO0F)=AXIS(1+10,LO0F)+Z(8)%XZ(10)
AXIS(19135LO0F)=AXIS(1y13,LO0P)+PIEXX2
AXIS(1915,L00P)=AXIS(1,15,L0O0F)+PAIXFAFI

18
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£ FASS 3

130 CONTINUE
IF(IPASS.NE.3) GO TO 140
AXIS(1s1»LO0OFP)=AXIS(1y1yl.00F) +FPAXX2
AXIS(1s3+LOOP)=AXIS(1y»3yL.00F)+FEXX2
AXIS(1s5yLOOF)=AXIS (1,5, L00P) +FAXFAF
AXIS(1969L.00P)=AXIS(1y6rLOOF)+Z(8)%k%2
AXIS(1y7y.00P)=AXIS(1,»7yL.OOFP)+Z(10)%X2
AXIS(1+99LO0OF)=AXIS(1y9sLO0P)+FFEXX2
AXIS(1s11,LO0F)=AXIS(1,»11>LO0F)+Z(B)IXZ(10)
AXIS(1»12yL0O0OF)=AXIS(112yL0O0F)+FAIXX2
AXIS(1y14yLOOF)=AXIS(1s14sL00F)+FIEX%2
AXIS¢1y16,LOOF)=AXIS(1y14vL00F)+FAIXPAFI
AXIS(1y21yL.00F)=AMAX1(AXIS (1921 yLO0OF) yARS(ZD(2)%X57+3))
AXIS(1,22yLO0OF)=AMAX1(AXIS(1,22yL0O0F) yABS(Z(2)%57.3))
AXIS(1923yLO0OF)=AXIS(1y23sL0O0F)+FAFXX2
AXIS (1,24, L.O0F)=AXIS(1y24L00F) +FAF IX%2

AXIS (2915 LOOF)=AXIS(2y1yLOOF)+(Z(2)+VFOD) %%2
AXIS(2y3sLO0F)=AXIS(2y3,L00F)+VEDXX2
AXIS(2,S5yLOOF)=AXIS(2s5yLOOP) +(Z(2)+VFOD) XZDI(S)
AXIS(2y69LO0FP)=AXIS(2s6yLO0FP)+Z(11)%%2

AXIS(2, 7y LOOP)I=AXIS(2,7yLOOF)+Z(14)%%X2
AXIS(2y99LLOOF)=AXIS(2y 9y LOOF) +VPEDXX2
AXIS(2,11,L00F)=AXI5(2,11,L00OP)+Z(11)%Z(14)
AXIS(2,12yLO0OF)=AXIS(2y12/L00P)+VPOIDXX2
AXIS(2,14,L00F)=AXIS(2,14¢L00F)+VIEDXK2
AXIS(29169LO0OF)=AXIS(2y16¢L00F)+VFOIDXVFOF I
AXIS(2y205LOOF)=AMAX1 (AXIS (2920, LO0OF) yABS(ZD(5)%32.2))
AXIS(2,21,LO0OFP)=AMAX1 (AXIS(2,215L0O0F) yABS(Z(5)%32,2))
AXIS{2y22,L.O0F ) =AMAX1(AXIS (2,22, .O0F) yABS(Z(6)%32.2))
AXIS(2y 23y LOOF) =AXIS( 2235 LOOP) +VPOFDKX2
AXIS(2y245LO0P)=AXIS(2y24,L0O0P)+VPOF IDXX2
AXIS(2,265LOOF)=AXIS 2,26+ LO0F) +VPODXKK2
AXIS(2,279LO0F)=AXIS(2927yL.O0F) +VFODXVFOFD

AXIS(2y 29y LOOF)=AXIS(2y29,LO0P) +VEDOX%X2

INTEGRATE

40 DO 150 I=1,18
ZCD)=Z0CI)+DELT2X (3. XZDCI)~Zh0CI) )
TFCIWEQe840RTIEQe10) Z(I)=43I7XZ0OCII+.63%ZNCI~-1)
13¢ CONTINUE
IT=IT+IDT
IF(T.LT.TMAX) GO TO %0
160 CONTINUE

L COMPUTE MEANS

N=TMAX/DT

DO 170 I=1,2

DO 170 J=1,29

IFCJ.GE+20.ANDJ.LE.22) GO TO 170

AXIS(IyJsLOOP)=AXIS(IvJyLOOP)/(N+1)
170 CONTINUE

L -
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- IFCLOOF.NE.1) GO TO 200
READCIINY 190) NCOL
i90 FORMAT(I1)
200 LOOF=L00F+1
IF (LOOF.LE.NCOL) GO TO 10

FRINT MEASURES 1

XK (1) =XKF

XK(2) =XK2R
SCALE (1) =XKFP
SCALE (2)=XK2R
UNIT(1)=57,3
UNLIT(2)=1,0
LUN(1)=IMEAS1
LUN(2)=IMEAS2
PEAK (1) =XKF
FEAK(2)=XKF
SCALE2(1)=XKP
SCALE2{2)=XKY
XK2(1)=XKF

: XK2(2)=XKY

‘ D0 228 I=1,8
00 228 J=1,24

228  XMEAS(I»J)=0.0

DO 270 IAX=1,2
IF(SCALE(IAX)+EQ.0,0) SCALEC(IAX)=1.,0
Do 230 LOOF=1yNCOL
XMEAS (LLOOF» 1) =AXIS(IAXy 17 LOOP ) XUNITC(IAX) k%2
XMEAS(LOOF »2)=AXIS(IAX»27LOOF)/AXIS(IAX»19LOOF)/SCALE2 (IAX) X%2
XMEASCLOOF »4)=(XK2(IAX)XAXIS(IAXy1yLOOFP)-AXIS(IAX+4,L00F))
+ /AXIS(IAXy1»L.00P)/SCALE2(IAX)
XMEASC(LOOF»3)=(AXIS(IAX»3¢LOOF)-AXIS(IAX»2,LO0OF))
+ /AXISCIAX» 19LOOF)/SCALE2(IAX) X%2
XMEAS(LOOF»5) =C(AXIS(IAX» 42 LOOF)-AXIS(IAX»S¢LOOF))
+ /AXIS(IAXy1yLOOFP) /SCALE2(IAX)
XMEASCLOOF » 6)=AXIS(IAX» 232 LLOOP)XUNIT CIAX) X%2
XMEAS (LOOF»7)=AXIS(IAXy &y LOOF ) KUNIT (IAX) XX2
XMEAS (LOOP» 12)=AXIS(IAXy 7y LOOF)XUNIT CIAX) XX2
XMEAS (LLOOF »8) =AXIS(IAX» 8 LOOF) /AXISC(IAX» 6y LOOF) /SCALECIAX) XX2
XMEASCLOOF »10)=(XK(IAX)XAXIS(IAXy 62 LOOF)-AXIS(IAX» 10+ L.OOF))
+ /AXISCIAXy 69 LLOOF) /SCALECIAX)
XMEAS(LOOF»9)=(AXIS(IAX»?»LOOF) -AXISCIAX 89 1.00F))
+ /AXISC(IAX» 6y LOOF) /SCALE CIAX) kX2
XMEAS(LOOFy11)=(AXIS(IAX»10sLOOFP)~-AXIS(IAX»11,LOOF))
+ /AXISCIAXY 69 L.OOFP) /SCALE (TAX)
XMEAS (LOOF» 13)=AXIS(IAXy 12y LOOF ) XUNIT CIAX) XX2
XMEAS C(LOOFy 145 =AXIS(IAX»139L.00P) /AXIS(IAX» 12y LOOF ) /SCALECIAX) XX2
XMEAS(LOOF»16)=(XK(IAX)XAXIS(IAXy12,LOOF)-AXISC(IAX»15»LOOF))
+ /AXISC(IAXy 12,LO0OP)/SCALECIAX)
XMEAS(LOOF»15) =(AXIS(IAXy1491.00F)-AXIS(IAXy13»LOOP))
+ /AXISCTAXy 125 L.00F) /SCALE(TAX) %k2
XMEAS(LOOF»17)=(AXIS(IAXy 15y LOOF)-AXIS(IAXy 169 L.00F))
- /AXISCLAXy 12,LO0F)/SCALECIAX)
XMEAS (LOOFPy 18) =AXIS(TAX» 24y LOOP)XUNLT C(TAX) XX2 |
AMEAS(LOOFy 19)=0.0
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XMEAS(LOOF»20)=0.0

XMEAS (LOOF»21)=0,0

XMEASCLOOF» 22)=AXIS(IAX» 202 LOOF ) /FEARK(TAX)
XMEAS(LOOF»23)=AXIS(IAXy 21y LOOF) /FEAK(IAX)
XMEAS(LOGF»24) =AXISCIAX» 22y LOOF) /FEAKCIAX)
IFCLAXLEQ 1) XMEAS(LOOF y22)=0,0

CONTINUE

nn 2860 J=1,24

WRITECLUNCIAX) »240) (XMEAS(NLOOFyJ) »NLOOF=1sNCOL)

FORMAT(8F9.2)

Do 245 NLOOP:=1yNCOL

TEST=ARS (XMEAS(NLOGP» J) )
IF(TEST«GE+100,0.0R+(TEST.LE.0.00005.ANII. TEST NE.0.0)) GO TO 2%2
CONTINUE

WRITECITERM»250) ILABEL(J)y (XMEAS(NLOOF».J) yNLOOF=1sNCOL)
FORMAT(1X»ASy1X»8F9.5)

GO TO 260

WRITECITERMy254) ILABEL(J) s (XMEAS(NLOOFyJ)»NLOOF=1yNCOL)
FORMAT(1XsAS5»1X9BE?.2)

CONT INUE

WRITECITERM) 265)

FORMATC(//7)

CONTINUE

DO 275 LOOF=1,NCOL

XMEAS(LOOP» 1)=AXIS(2,26LOOF ) XUNIT(2)XX2

XMEAS (LOQF ¢ 2)=AXIS (2 28+LQ0F ) /AXIS (25 245 LOAH) /SCALECR) k%2

XMEAS (LLOOF »3)=(AXIS(2y29,LO0OP)-AXIS(2y28+1.00P) ) /AXIS(2+26¢1.00F)
+ /SCALE(2)%%2

XMEASC(LOOP»4) = (XK(2)XAXIS(2y26vLOOFP)-AXIS(2,25yLO0OF) )/
+ AXIS(2y26yL00F)/SCALEC(2)

XMEAS (LLOOF »5) = (AX1S¢2, 25y LOOF ) -AXIS (2927 LLOOF) ) /7AXIS (2526 LOOF)
+ /SCALE(2)

0o 279 J=15

WRITECLUNC2) »240) (XMEAS(NLOOF»yJ) yNLOOF=1yNCOL)

DO 276 NLOOF=1,NCOL

TEST=AKS (XMEAS (NLOOF» J))

IF(TEST GE100.0.0R (TESTJLE+0.00005 . ANINL TESTWNE.O4)) GO TO 277
CONTINUE

WRITECITERM» 250) ILAREL(J)y (XMEAS(NLOOF»J) »NLOOF=1yNCOL)

60 TO 279

WRITECITERMy254) ILABEL (J)y (XMEAS(NLOOF»J) yNLOOF=1,NCOL.)
CONTINUE

READCIINS290) IANS
FORMAT(I3)
IFC(IANS.EQ.~-1) GO TO 310

DO 300 I=1,2

D0 300 J=1,24
DO 300 K=1+8
AXIS(IyJyK)I=0,0
L.OOP=1

GO TO 10

RETURN
END
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DIMENSION Z(14)yZ0C14)»Z00C14)9Z20(14) yXK(2) » SCALE(2)
DIMENSION AXIS(2,24¢8)yXMEAS(8s24)yILABEL(24) »UNIT(2)

DIMENSION LUNC2)»FEAK(2)
NATA TINsITERM» IMEASLy IMEAS2 /2095921

DATA ¢(ILABEL(I)»I=1+24) /SHFDLA »SHPDL1
& GHFDL4 »SHPDLS » SHFSENA» SHFSENL » SHFSEN2 » SHPSEN3 » SHFSEN4 »
+ SHFGENS y SHPNLA s SHFNLL »SHPNL2 »SHFNL3 »SHPNL4 »SHFNLS »
B GHGS1  »SHGS2  »HHGSS  »SHPACC »SHFVEL »SHFDIS /

LOOF:=1
GET SCENARIO FILENAME AND OFEN FILE

REAUCIINS20) NDEV
FORMATCI2)

CONSTANTS

READNCIINY30) TMAXyDT
FORMAT(2F9.4)

DELT2=DT/2,

READCIINS70) G2P»WQyW3F s WAF
FORMAT (4F9.4)

3 FASSES AT DATA

D0 160 IPASS=1,3
XKQA=0.5

XK2F=G2FP

IF(IFASS.EQ.1) XKQ=0,0
IF(IFASS.EQ.2) XK2F=0.0

INITIALIZE

00 80 I=1,14
Z(I1)=0.0
ZD(I)=0,0
IT=0

IDT=1

DATA COMPUTATION LOOP

T=1T/10.

DO 100 I=1,14
ZO0(I)=2(I)
ZDOCI)=ZD(1)

READ(NDEV»110) FA»QA»RA»UPOD»VFPOLyWPOD
FORMAT(6(F11.5,1X))
UFOD=UFOD/32.2

ZD(1)=XKQ*QA-WQA%XZ(1)
ZD(2)=IDBC(1)+Z(4)
ZD(3)=XK2FXUPOD-Z(2)
ZDCA)=(WAPXR2) XZD(3) -1 . 4%W3PXZ(4)
QAF=ZD(2)

UFOFD=Z(2)

ZD(5) =QA- . 2%Z(5)
ZD(7)=0AF-.2%Z2(7)

2/

» SEFDL2 »SHFPOL3 »
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ZD(P) =1+ SKUFOD+, 12%ZC10) -1 47%Z(P)~ . 3IKZ(11)
ZDn¢10)=Uron

Znc11)=2(9)

Z0C12)=1 sSKUPOFD+.12%Z(13)~1,7%Z(12)~,3%Z(14)
ZD(13)=UFrOFD

ZN(14)=2{12)

QE=XKQXQA-QAF
QPE=XKQAXZ(6)-Z(8)
QAI=Z(6)~THRES(.,035,2(6))
QAFI=Z(8)-THRES(.035,2(8))
QRIE=XKQ¥QAI-QAFI
UED=XK2FPXUFOD-UFOFD
UFED=XKZFXZ(?)-Z(12)
UFOID=Z(?)-~THRES(0.1+Z(9))
UFOFID=Z(¢12)~THRES(0.1,2¢12))
UIED=XK2FXUFOID-UFOFID

FASS 1

IFC(IPASS.NE.1) GO TO 120
AXIS(2,2yLO0F)=AXIS(2y2yL0O0OF)+UEDX%2
AXIS(2,4,L0O0F)=AXIS(2s4yL00P)+UFPODXUFOFLD
AXIS(2y8,L0O0F)=AXIS(2,8sL00F)+UFEDX%2
AXIS(2,10,LO0RP)=AXIS(2710yLO0OF)+Z(P)XKZ(12)
AXIS(2y13,LO0P)=AXIS(2s13,L00P)+UIEDK%X2
AXIS(2,15yLO0FP)=AXIS(2y15,L.00P)+UFOIDXUFOFID

PASS 2

CONTINUE

IF(IPASS.NE.2) GO TO 130
AXIS(1+2yLO0OP)=AXIS(1»2yLOOF)+QEX%X2
AXIS(1,4+1.00F)=AXIS(1,4,L00F)+QAXQAF
AXIS(1,8y1.00FP)=AXIS(1y8yLOOF)+QFEXX2
AXIS(1,10yL.OOF)=AXIS(1,10yLO0F)+Z(6)%2Z(8)
AXIS(1,13v.00FP)=AXIS(1r137LO0P)+QIEX%2
AXIS(1,15,LO0P)=AXIS(1»15,LO0OP+QAIXQAFI

FASS 3

CONTINUE

IF(IPASS.NE.3) GO TO 140
AXIS(1s1yLOOFP)=AXIS(1y1sL.OOF) +QAKX2
AXIS(193¢1.00P)=AXIS(1y3sLO0F)+QEX%2
AXIS(1,5yLO0OP)=AXIS(1¢5¢LOOP) +RAXQAF
AXIS(1r6rLOOF)=AXIS 1 »6rLOOP)+ZC6) %2
AXIS(1»7+1L.00F)=AXIS(1,»7¢LO0OF)+Z(8)%%2
AXIS(1,9,L0O0FP)=AXIS(1,»?sLO0OP)+QPEXX2
AXIS(19115L00R)=AXIS(1s11»LOOP)+Z(6)XZ(8)
AXIS(1912/LO0F)=AXIS(1r12/LO00F)+QAIXX2
AXISC(1y14yL.O0OP)=AXIS(1y14sLOOF)+QIEXX2 |

AXISC(1r 16y LLOOF)=AXIS(1»16sL.00F)+QAIXQAFI
AXISC1y219LOOP)=AMAX1 (AXIS(1¢21yLOOF) rABS(ZD(2)%57.3))
AXIS(1922¢i.00P)=AMAX1 (AXIS(1y22yLOOP) yABRS(Z(2)%57.3))
AXIS(19239LO0OF)=AXIS(1»23¢7LO0P ) +QAFXX2
AXISC(1y24,LO0F)=AXIB(1r24,LO0OP)+QAF IXX2
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AXIS(2y1,LO0F)=AXIS(2y1,LO0F)+UPODX%X2
AXIS(2y 3, LOOP)=AXIS(2»35LO0F ) +UEDXX2
AXIG(2,5,L.00P)=AXIS(2,5yL0O0OF)+UFODXUFOFD
AXIS(29691.00F)=AXIS(2,67LO0F)+Z(9) k%2

AXIS (29 751.00F)=AXIS(2,7sLO0OP)+Z(12) %%2
AXIS(257,1.00F)=AXIS(2»?¢L.OOF) +UPEDXX2
AXISC2, 11y LOOF)=AXIS(2,11vLOOP)+Z(P)%Z(12)
AXIS(2,12yL0O0F)=AXIS(2y12yLOOF)+UPDIDX%2
AXIS(251451.00F)=AXIS(2y14,L0O0P) +UIEDXX2
AXIS(2y16+L.00F)=AXIS(2,16+LO0F)+UPOIDXUPOFID
AXIS(2,23yLO0F)=AXIS(2y237L.00P ) +UPOF k%2
AXIS(2»24,LO0F)=AXIS(2,24y1.00F)+UPOF IDXX2

INTEGRATE

0o 150 I=1,14
Z(I)=ZOCI)+DELT2%(3 . XZ0(¢I)~-ZDOCI))
IFC(I.EQe6.0RIEQe8) Z(I)=,37%20(I)+.63%ZD(I-1)
CONTINUE

IT=IT+1DT

IFC(T.LT.TMAX) GO TO 90

CONTINUE

COMPUTE MEANS

=TMAX/DT

DO 170 I=1,2

D0 170 J=1,24
IF(J+GE.20.AND.J.LE.22) GO TO 170
AXISC(I»Jy.LOOP)=AXISC(I»JoLOOF)/(N+1)
CONTINUE

IF(LOOP.NE.1) GO TO 200
READ(IINS190) NCOL
FORMAT(I1)

LOOP=L.00F+1

1F (LOOP.ILE.NCOL) GO TO 10

PRINT MEASURES

XK(1)=XKQ
XK(2)=XK2P
SCALE(1)=XKQ
SCALE(2)=XK2P
UNIT(1)="7.3
UNIT(2) 0
LUNC(1)=1ii=AS1
LUN(2)=IMEAS2
00 228 I=1,8
PEAK (1) =XKQ
PEAK (2)=XK2P
DO 228 J=1,24
XMEAS(I»J)=0.0

D0 270 IAX=1,2

IF(SCALE(IAX).EQ.0.0) SCALE(IAX)=1.0
IF(FEAK(IAX) +EQ.0.0) PEAK(IAX)=1.0
DO 230 LOOP=1»NCOL

—



3 e

.

A2 e

FAGE 1-4 FPITSUR MON 31~-JUL-78 12151

G
(2]
o

300

310

XMEAS(LOOP» 1)=AXISCIAX» 1y LLOOFP)XUNITCIAX) XX2

XMEAS (LODF» 2)=AXIS(IAXy2yLOOP) /AXIS(IAXy 19 LOOF) /GCALECTAX) X%2
XMEAS{LOOF»4) = (XK(IAX)XAXISCIAX» 12 LOOF) ~AXISCIAX 2 42 LLOGF))

+ FAXISCIAXy L LOOF) /SCALECIAX)

XMEASCLOOF» 3)=(AXIS(IAXs 3y LOOF ) -AXISC(IAX»2,LOOF) )

+ /AXISC(TAXy 17 LOOF) /7SCALECIAX) X%2
XMEAS(LOOF»5)=(AKIS(IAXr» 4y LOOF)-AXIS(IAX»SyLOOF))

+ /AXISC(IAX» 12 LOOF) /SCALECIAX)

XMEAS (LOOF »6)=AXIS(IAX» 23y LOOP ) XKUNIT (IAX) k%2

XMEASC(LOOP » 7)=AXIS(IAX» 6y LOOF ) KUNIT(IAX) X%2

XMEAS(LOOFP» 12)=AXIS(IAX» 7y LOOP)RKUNIT(IAX) XX2
XMEASC(LOOF»B)=AXIS(IAX 89 LOOF) /AXIS(IAX» 6 L.OOF) /SCALE (IAX) kX2
XMEAS(LOOF»10)=(XK(TAX)KAXIS(IAX» 69 LOOF) -AXIS (IAX» 10y LOOF) )

+ /AXIS(IAXr 62 LOOP) /SCALECIAX)

XMEAGCLOOF » ) =(AXISC(IAX» 2y LOOF) ~AXIS(IAX»8yLOOF) )

+ /AXISCIAXy 69 LOOF ) /SCALE (TAX) X%2
XMEASC(LLOOF v 1 L) =(AXIS(IAX» 10 LOOP)~AXIS(IAXy11,L00F))

+ /AXISCIAXr 6+ LOOF) /SCALE(TIAX)
XMEASCLOOFy13)=AXIS(IAX»12yL.OOF)XKUNIT(IAX) kX2
XMEAS (LOUF»14)=AXIS(IAXy»13yL.00P)/AXISC(IAXy12sL0O0F)/SCALE (IAX)XX2
XMEAS (LOOF» 16) = (XK(IAX) XAXIS(IAX» 129 LOOF)~AXIS(IAX»15¢LOOF))

+ /AXISC(IAX»12yLOOP)/SCALECIAX)

XMEAS (LOOF» 15)=(AXIS(IAX» 14vL.OOP)~AXIS(IAX,13,L0O0OF))

+ /AXISC(IAX»12yLOOP) /SCALE (IAX) k%2
XMEAS(LOOP»17)=(AXIS(IAX»15¢,L0O0P)-AXIS{IAXy 167 LO0OF))

+ /AXISC(IAX»12,LO0P) /SCALE (IAX)
XMEAS(LOOF»18)=AXIS(IAX»245L0O0P ) XKUNIT (IAX) XX2
XMEAS(LOOF»19)=0,0
XMEAS(LOOF»20)=0.0
XMEAS(LOOFP»21)=0.0
XMEAS(LOOP»22)=0.0
XMEAS(LOOFP»23)=AXIS(IAX»21,L00P)/FPEAKC(IAX)
XMEAS(LOOF»24)=AXISCIAX»22yL.00P)/FEAK(IAX)

IF(IAX.EQ.2) XMEAS(LOOP»23)=0.0
IF(IAX.EQ.2) XMEASC(LOOF»24)=0,0
CONTINUE

D0 260 J=1,24

WRITECLUNCIAX)»240) (XMEAS(NLOOF»J)yNLOOP=1yNCOL)

FORMAT (BE)

DO 245 NLOOP=1,NCOL

TEST=ABS (XMEAS (NLOOPyJ) )
IFC(TEST.GE.100.,0.0R.(TEST.LE+0,00005.AND.TEST.NE.0.0)) GO TO 252
CONTINUE

WRITECITERMs250) ILABEL(J)» ¢XMEAS(NLOOF»J)»NLOOP=1»NCOL)
FORMAT(1X»AS» 1X»BF9.5)

GO TO 260

WRITEC(ITERMy254) ILABEL(J)y (XMEAS(NLOOF»J)yNLOOP=1yNCOL)
FORMAT (1X»AS» 1XyBEP.2)

CONTINUE

WRITECITERM»265)

FORMAT(///)

CONTINUE

READCIINY290) IANS
FORMAT(13)
IFC(IANS.EQ.~1) GO TO 310

DO 300 I=1,2

DO 300 J=1,24
DO 300 K=1,8
AXIS(Iv»JrK)=0,0
LOOP=1

GO TO 10

STOP
END
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ON0OR=0T0
(=R ]

~
o

o0OaN

C

o
920
100

110

120
130

+
+
+
+

DIMENSION Z(19)+ZD(19)+vZ20(19)+2ZD0O(19) 2 XK

(2)rSCALE(2)

DIMENSION AXIS(2y24,8)yXMEAS(8+24) » ILABEL(24)yUNIT(2)

DIMENSION LUNC2) yXAUX(8)»Y(19)»YD(19)

DATA IINsITERM» IMEAS1yIMEAS2 /20+5921922/

DATA (ILABEL(I)»I=1y24) /SHPDLA »SHFDL1

vy SHPDL2 o

SHFDL3 »SHFDL4 »SHFDLS r SHPSENA» SHPSEN1»SHPSEN2»
SHFSEN3 » SHFSEN4 » SHPSENS » SHFNLA »SHFNL1 »SHPNL2 »SHPNL3 o

SHPNL4 »SHPNLS »SHGS1 »SHGS2 »SHGSS
SHFDIS /
LOOP=1

GET SCENARIO FILENAME

READCIIN»20) NDEV
FORMAT(I2)

CONSTANTS

READ(IIN»30) TMAX»DT

FORMAT(2F9.4)

DELT2=DT/2.

READ(IIN»70) IORDER»>WRyC3Z»C4ZyCSZ
FORMAT(I1,4F9.4)

INITIALIZE

DO 80 I=1,19
Z(I)=0.0
ZD(1)=0.,0
IT=0

IDT=1

DATA COMPUTATION LOOFP

T=1T/10.

DO 100 I=1,19

Z0(I)=Z(1)

ZDOCI)=ZD( 1)

READ(NLEV»110) PA»QAyRAyUFOD,VFODsWFOD
FORMAT(6(F11.591X))

WFOD=WFOD/32,241.

YAW

IF(IORDER.EQ.2) GO TO 120
ZD(¢1)=0.SXRA-WRXZ(1)

GO TO 130
ZD(1)>=0.5KRA~1 s AXWRKXZ (1) -WRRX2XZ(2)
ZD(2»=Z(1)

RAF=ZD(1)

ZD(3)=RA-.2%Z(3)
ZD(5)=RAF~,2%Z(5)
RE=0.5%RA-RAF
RPE=0.,5%Z(4)-2(6&)
RAI=Z(4)-THRES(.,035+Z2(4))
RAFI=Z(6)-THRES(.035+2(6))
RIE=0.5%XRAI-RAFI

»SHPACL »SHPVEL »
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Cc
c

HEAVE

ZD(7)=0.15KWPOD-C s OS+CIZ+CSZ)IKZ(7)-( .OSKCSZ+CIZRCSZ
+ +.05KC3Z+CAZ) XZ(B) = ( +OSXCIZACSZ+CAZXCSZ+,05%CAZ)
+ XZ(9)~+.05KCAZXCSZ*Z(10)

ZD(8)=2Z(7)

ZD(9)=2Z(8)

ZD€10)=2(9)

WPOFD=ZD0(7)~1.

ZDC11)=1 . SKWPOD+.12%Z(12)-1,7%Z(11)-0,3%Z(13)

ZD(12)=WFOD

ZD(13)=Z(11)

ZD(14)=1 SX(WPOFD+1,)+,12%Z(15)~-1.7%2(14)-0.3%Z(16)

ZD(1S5)=(WPOFD+1.)

Zh(146)=2(14)

ZD(17)=ZD(11)40.2%Z(11)~ZX17)

ZD(18)=2ZD(14)+0.2%Z(14)~Z(18)

ZD(19)=0,92%XWFPOD-Z(19)

WED=0.15%WPOD-(WPOFD+1,)

WFED=0,15%Z(11)-Z(14)

WSED=0,15%Z(17)-2(18)

WIED=0.15%(Z(17)+Z(19))-2(18)

WPOFSD=0,15%Z(19)~-Z(18)

AXIS(1+1»LO0OP)=AXIS(1s1,L00P)+RAXX2
AXIS(1»3sLO0P)=AXIS(1s3yLOOP)+REX%X2
AXIS(1,5yLO0P)=AXIS(1+ySsLOOP)+RAKRAF
AXIS(1,6+L0O0P)=AXIS(1s69L00P)+Z(4)%X%2
AXIS(197sL0O0P)=AXIS(1r7+,LO0OP)+Z(6)%%2
AXIS(1y?2LO0OF)=AXIS(1y9»LOOP)+RPEXX2
AXIS(1,11,L00P)=AXISC(1s11sLO0OP)+Z(4)%XZ(6)
AXIS(1,12,)LO0F)=AXIS(1,12,L00P) +RAIXX2
AXIS(1,149LO0F)=AXIS(1»14sL00F)+RIEXX2
AXIS(1,16,LO00P)=AXIS(1»16+L00P)+RAIXRAFI
AXIS(1,21,L00P)=AMAX1(AXIS(1+21,LO0P)yABS(ZD(1)%57.3))
AXIS(1,22,L0O0P)=AMAX1(AXIS(1,22,LO0F)»ABS(Z(1)%57,:3))
AXIS(1,23,L00F)=AXIS(1y23,L0O0F)+RAFXX2
AXIS(1,24/,1L.00F)=AXIS(1,24+L00FP)+RAFIXX2

AXIS(2y1yLO0P)=AXIS(2y1yL0O0P)+WPODX%2
AXIS(2y3sLO0P)=AXIS(2,3sL0O0OP)+WEDX%2
AXIS(2,5yLO0OP)=AXIS(2+5»LO0F)+WFODXC(WPOFD+1.)
AXIS(2+6/L00P)=AXIS(2,4/LO0P)+2¢11)%%2
AXIS(2y79LO0OP)=AXIS(2y7sLO0P)+Z(L4)%X%2
AXIS(2999LO0OP)=AXIS(2y9rLOOP)+WPEDXX2
AXIS(2,11yLO0P)=AXIS(2,11,LO0P)+Z(11)%Z(14)
AXIS(2912,L.O0P)=AXIS(2y12,LO0P)+(Z(17)+Z(19) ) %%2
AXIS(2,14,L00P)=AXIS(2+14LO0P)+WSEDX%X2
AXIS(2,169L.O0F)=AXIS(2y146sL0O0P)+(Z(17)+Z(19))XWPOFSD
AXIS(2y179LO0F)=AXIS(2,17,LO0P)+Z(18)%%2
AXIS(2,18¢L00P)=AXIS(218yL.00P)+WIEDXR2
AXIS(2919¢LO0OP)=AXIS(2,19,LOOP)+(Z(17)+2(19))%Z(18)
AXIS(2,20,LO0P)=AMAX1(AXIS(2,207LOOP) »ABS(ZD(7)%32.2))
AXIS(2,21,L0O0FP)=AMAX1 (AXIS(2,21,L0O0P) »ARS(Z(7)%32,2))
AXIS(2,22yLOOP)=AMAX1(AXIS(222,L0O0P) yABS(Z(8)%32.2))
AXIS(2,23,LO00P)=AXIS(2,23,LO0F) +(WPOFD+1.)R%2
AXIS(2924/LO0P)=AXIS(2y24,L.00P)+WFPOFSDXR2

27
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C
©

312

INTEGRATE

N0 140 I=1,19
Z(I)=ZOCI)+DELT2%(3,%ZD(I)~ZDOCI))
IF(I.EQ.4.0R.I.EQeb) Z(I)=,37%KZ0C1)+,63%ZD(I-1)
CONTINUE

IT=IT+IDT

IF(T.LT.TMAX) GO TO 90

COMPUTE MEANS

N=TMAX/DOT

DO 210 I=1,2

DO 210 J=1,24
IF(J.GE.20.AND.J.LE.22) GO TO 210
AXIS(I»JrLOOP)=AXISC(I»JsLOOP)/(N+1)
CONTINUE

IF(LOOP.NE.1) GO TO 240
READC(IIN,230) NCOL
FORMAT(I1)

LOOF=L.00P+1
IF(L.OOP.LE.NCOL) GO TO 10

PRINT MEASURES

XK(1)=0.5
XK(2)=0.,15
SCALE(1)=0.5
SCALE(2)=0.,15
UNIT(1)=57.3
UNIT(2)=1.,0
LUN(1)=21
LUN(2)=22

Do 312 I1=1,8
DO 312 J=1,24
XMEAS(I»J)=0.0

DO 360 IAX=1y2

DO 320 LOOP=1,NCOL

XMEASC(LOOF»1)=AXIS(IAX»1,LOOP)XUNIT(IAX)%%2
XMEAS(LOOP»2)=AXIS(IAX»3»LOOP)/AXIS(IAX»1,LOOF)/SCALE(IAX)X%X2
XMEAS(LOOP»4)=(XK(IAX)XAXIS(IAX»1sLOOP)-AXIS(IAX»SsLOOF))

+ /AXIS(IAX»1,LOOP)/SCALE(IAX)

XMEAS (LOOP»6)=AXIS(IAX»23»LOOP)XUNIT (IAX)X%X2
XMEASC(LOOF»7)=AXIS(IAX»6yLOOP)XUNIT(IAX)%X%2

XMEAS (LOOP»8)=AXIS(IAX»9»LOOP)/AXIS(IAX»6sLOOP)/SCALE (IAX) X%2
XMEAS(LOOP»10)=(XK(IAX)XAXIS(IAX»46»LOOP)~-AXISC(IAXs11,L00FP))

+ /AXIS(IAX»69LOOP)/SCALE(TIAX)

XMEAS (LOOP»12)=AXISC(IAX»7»L.OOF)XUNIT (IAX)X%X2
XMEAS(LOOP»13)=AXIS(IAX»12yLOOP)XUNIT(IAX) X%2
XMEAS(LOOP»14)=AXIS(IAX»14,L0O0P)/AXISC(IAXy12,L00P)/SCALE(TAX)X%X2
XMEAS(LOOP»146)=(XK(IAX)XAXISC(IAX»12yLO0OP)~-AXIS(IAX»1691.00P))
+ /AXIS(IAX»129LO0OP)/SCALEC(IAX)

XMEAS(LOOP» 18)=AXIS(IAX»24,LO0P)XUNIT (IAX) X%X2

IF(IAX.EQ.1) GO TO 315
XMEASC(LOOP»19)=AXIS(IAX, 18+LO0OP) /AXIS(IAXy 12yLO0P) /SCALE CIAX) XX2
XMEAS(LOOP»20)=(XK(IAX)XAXISC(IAX» 12y LOOP)-AXIS(IAX» 19,L00FP))

A
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+ /AXIS(IAX»12+L00F)/SCALE(IAX)
XMEAS (LOOFP»21)=AXIS(IAX» 17 LOOP)XUNIT (IAX)XX2
XMEAS(LOOF »22)=AXIS(IAX» 20, LOOF)/XK(IAX)
315 XMEAS (LOOF» 23)=AXIS(IAX»21,L.00F)/XK(IAX)
XMEAS(LOOF»24)=AXIS(IAX»22,L0O0P) /XK(IAX)
320 CONTINUE

DO 350 J=1,24

WRITEC(LUNCIAX)»325) (XMEAS(NLOOF»J)sNLOOP=1yNCOL)
325 FORMAT (8E)

DO 330 NLOOP=1»NCOL

TEST=ARS (XMEAS (NLOOF»J))

IF(TEST.GE+100.0.0R. (TEST<LE.0.00005.AND.TEST.NE.0.0)) GO TO 340
330 CONTINUE

WRITECITERM»335) ILABEL(J) s (XMEAS(NLOOP»J)»NLOOP=1»NCOL)
335 FORMAT (1X»AS» 1Xs8F9.5)

GO TO 350
340 WRITECITERM»345) ILABEL(J)» (XMEAS(NLOOFyJ) sNLOOF=1,NCOL)
345 FORMAT(1X»AS»1X»8E9.2)
350 CONTINUE

WRITEC(ITERM»355)
355 FORMAT(///)
360 CONTINUE

READ(IIN»380) IANS
380 FORMAT (13)
IF(IANS.EQ.-1) GO TO 400

DO 390 I=1,2

DO 390 J=1,24

DO 390 K=1,8
390 AXIS(I»JyK)=0.0

LOOP=1
GD TO 10
c
400 RETURN
END
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C$$$$THRES-START
FUNCTION THRES(THsX)
c
C IMPLEMENTS A THRESHOLDy OF THE FORM
Cc Y = THXSIN(X/TH)y» FOR -FIXTH/2<X<FIXTH/2
c AND
Cc Y = -TH FOR Xy-FIXTH/2
Cc T=TH FOR X:PIXTH/2
[

DFR = §7.29578
PI = 3.,14159
IF(X.LT+0.0) THRES=-TH
IF(X«GT+0.,0) THRES=TH
IF(X.GE.~PIXTH/2, AND X+ LE.FIXTH/2,)
+ THRES = THXSIN(X/TH)
RETURN
END
C$$$3THRES-END
C$$$$THRESD-START
FUNCTION THRESD(TH»X)

c
(» IMPLEMENTS A THRESHOLD OF THE FORM
c Y=COS(PIXX/2/TH)» FOR ~-TH<X<TH
c AND
Cc ¥Y=0 » FOR X<-TH OR X>TH
c
DPR=57,29578
PI=3,14159
THRESD=0.0
IF(X.GE+~TH.AND.X.LE.TH) THRESD=COS(X/TH)
RETURN

END
C$$$$THRESD-END
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SECTION III
INPUT AND OUTPUT

Most of the input and output involved in this subroutine package
is stored on files — the only exceptions to this are the hard copy
plots which can be produced, and the listing of measures via the line
printer. In this section, each subroutine which requires input or pro-
duces output will be discussed in terms of detailed descriptions of that
input or ocutput. At the end of this section are included sample listings
of input and output.

MAINLINE

For the scenario generation mainline, all of the input data is con-
tained on the logical device IIN. The first input is the list of possible
plotting variable names. There must be 150 names input: 50 state names,
50 state derivative names and 50 auxiliary variable names, in that order.
Each name is 5 characters long. The file must contain 25 lines, 6 names
to a line, separated by 1 comma or 1 blank. All names with fewer than 5
characters must be filled out with blanks. Each state variable name must
correspond to its appropriate state — that is, the first state variable
name [NVIA (1)] must correspond to the first state [Z(1)]. The same
holds true for the state derivatives and auxiliary variables [NVIA(51)
corresponds to ZD(1) and NVLA(101) corresponds to XAUX(1)]. If there
are fewer than 50 states, state derivatives or auxiliary variables, 5
blanks should comprise the remaining variable names. The next input is
the number of variables to be plotted. This is an integer greater than 0
and less than 21. Next are the plotting variable names and their corres-
ponding scale factors. Each variable name and its scale factor must
occupy a separate line. The variable name must correspond to a name in
the list of possible variable names. The variable name must be 5 charac-
ters long, the scale factor is in units per inch and must be a real number,
and the two must be separated by a comma or a blank. The final input used
by this routine is the maximum time, in seconds and the time scale factor,
in seconds per inch. Each is a real number.
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GPDPLT

The output from this subroutine is a set of hard copy plots. Up
to 20 plots are permitted, five per page. These plots are output to
device IPLOT.

There are several inputs to this subroutine — they should follow
directly after the data for the mainline discussed above. The first is
the scenario number, NSCEN. It is an integer which uniquely identifies
which of the eight existing scenarios is desired. The next line con-
tains an integer whose value is the number of discrete data points needed
to describe this scenario (NDISC). A list of the scenarios and their
corresponding NSCEN and NDISC values is given below:

Scenario NSCEN NDISC
HQDPT1 1 2
HQDT2 2 9
HQDT4 3 -
AG L 4o
AAq S 42
AA2 6 16
AA3 i § 8
AAL 8 9

The final input for scenario generation is a list of the discrete values
from which the time history of the scenario will be computed. (Note,
however, that the HQDT4 scenario does not require the input of NDISC or
the 1list of discrete values. This is because the HQDT4 scenario is
described by algebraic equations which are functions of time, not by dis-
crete values). The discrete values include TMAX, PA, QA and VIDD. The
TMAX value is the maximum value for which the PD, QD and VIDD values
hold — when one or more of these values changes, a new TMAX is needed.
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A more complete description of the process used to arrive at the dis-
crete values can be found in the Scenario Generation chapter of the
Engineering Flight Simulation Validation final report.

The output from the scenario generation is a file or device IOUT
which contains the inputs to the drive logic simlation (PA, QA, RA,
UPQD, VPOD, WPOD). Each of these variables is computed at 0.1 second
intervals for the length of the scenario (TMAX).

ROLSWA, PITSUR, YAWHEV

The inputs to these routines are all very similar, and will be dis-
cussed together. The e are actually two sets of inputs — the first is
the scenario, which resides on logical unit NDEV. This file was pro-
duced by the scenario generation package. The other inputs reside on
logical unit IIN. These inputs are described below:

NDEV — logical unit for scenario generation data

TMAX, DT — maximum length of scenario, and integration
interval

Constants = (for definition of constants, see Final
Report)

For ROLSWA  KP, WP, W1R, W2R, W3R, WiR, K2R, C2Y
Drive logic type (1, 2 or 3), BP, BK, C2YP
For PITSUR  K2P, WQ, W3P, WP

For YAWHEV IORDER (1 or 2), WR, C3z, C4Z, C5Z

NCOL — number of columns. If more than 1 column
of data is desired, all of the preceding
information must be supplied for each column.

IANS — If more data is to be computed, a O is input
and all preceding information must be included
for the next page of data. Otherwise, a —
input ends the program.
Outputs from each of the three routines are files containing the
angular velocity and specific force axes measures (on devices IMEAS1
and IMEAS2, respectively), as well as a hard copy formatted listing of

those measures.
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SECTION IV
A TYPICAL APPLICATION

This example presents the input files, output files and hard copy
associated with generating the AAL scenario and, subsequently, the pér-
formance measures for two different sets of drive logic parameters when
the drive logic forcing function is the AAL scenario. Only the roll and
sway measures are presented. Each section of each file is labeled to

indicate what variable or set of variables is listed.

A listing of the discrete values used to generate each of the seven

remaining scenarios follows this example.

LIST OF INPUTS AND OUTPUTS FOR
SAMPLE RUN (Scenario 8)

TINPUT — Contains all inputs to scenario generation
software.

Scenario generation plots for Scenario 8

TOUT = Contains time histories for PA, QA, RA, UPOD,
VPOD, WPOD variables. This file is output by
the scenario generation software, and is read
as input to the drive logic/ sensory apparatus
simulation software.

DINPUT - Contains all inputs to drive logic/sensory appa-
ratus similation software except those contained
in TCQYT

Table of measures generated by drive logic/sensory apparatus
similation, for roll-sway axes.

ROLL = File containing roll axis measures
SWAY — File containing sway axis measures |
e’
4
3k
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PA QA
vT 'VTD
14
14
’
’
’
14
’
THD »PSID
14
’
’
14
?
’
’
WPOD »
’
’
14
’
1 4
’
14
19 - W
PD »S50.
FA v50.
PHID »50.
PHI »100.
VPOD ».5
QD 50,
QA »50.
THD »S0.
TH 1500
UFOD »2,.
VT »2000.
RA »S50.
PSID »+50,
PSI »360.
WPOD »10.
vTD »100,
vToD »50.
ALFA »50.
ALFAD» S0,
15.0
8 — NSCEN
9 — NDISC
200
3.0
4.0
5.0
6.0
7.0
8.0
9.0
16.0

TINFUT FRI 09-JUN-78 16:46
'RA  +PHI »TH  ,PSI )
vALFA » ’ v
’ ’ ’ v
’ ’ ’ v
’ ’ ’ v
’ ’ ’ v
’ v ’ y
’ ’ ’ ’
»FPD QD *RD +PHID
+VTD »VTDD »ALFAD,
’ ’ ’ ’
’ » v ’
’ ’ ’ ’ Y — NVLA
’ ’ ’ ’
’ ’ ’ »
’ ’ ’ ’
’ ’ »UFOD »VFPOD
’ ’ ’ v
’ ’ ’ ’
’ ’ ’ v
» » v v
» ’ ’ v
’ ’ ’ ’
’ ’ ’ ’
’ ’ ’ ’ J
3\
S — KVLA, SF
5.0 — TMAX, TIMSF
“0192 000 0.0
+ 314 0.0 0.0
0.0 0.0 0.0
-0960 0394 "400
1,030 0.0 0.0 p = TMAX, D, Q, VTDD
175 -+349 0.0
-s175 -o349 500
0.0 « 349 0.0
0.0 0-0 0.0 a
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0,00000
-0.,02880
-0.04800
-0.06720
-0.08640
-0.10560
-0.12480
-0.14400
-0.16320
-0.18240
-0.20160
-0.22080
-0.,24000
-0.25920
-0.27840
~0.29760
-0.,314680
-0.33600
-0.,35520
-0.37440
-0.39360
-0.33690
-0.30550
-0.27410
-0.24270
-0.21130
-0.17990
~0.14850
-0.11710
-0,08570
-0.05430
-0.07000
~0.07000
=0.,07000
~0.,07000
-0.07000
-0.07000
-0.07000
-0.07000
-0.,07000
-0.,07000
-0.21400
-0.31000
-0.40600
-0.50200
-0.59800
-0.69400
-0,79000
-0.88600
-0.,98200
~1.07800
~0.87550
=0.77250
-0,66950
~0.56650
-0.46350
-0.36050
=0.25750

TOUT

0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
©0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.,00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.05760
0.09600
0.13440
0.17280
0.21120
0.24960
0.28800
0.32640
0.36480
0.40320
0.38400
0.38400
0.38400
0.38400
0.38400
0.38400
0.38400

FRI 09-JUN-78 16:47

0,00000
-0.00202
-0.00353
-0,00511
-0,00676
-0.00849
-0,01030
-0.01218
~0.,01414
-0.01618
-0.01829
-0.02047
-0.,02273
-0.02505
-0.02744
-0.02989
-0,03240
-0.03497
-0.03758
-0,04023
-0,04291
-0.04040
-0.,03926
-0,03806
-0.03674
-0,03532
-0,03381
-0.,03220
-0,03050
-0, 02872
-0.02686
-0.02799
-0.02823
-0,02843
-0.02864
-0.,02885
-0.02905
-0.,02926
-0,02947
-0.02967
-0.02987
-0.,03914
-0,04870
-0.06069
-0.07618
-0.,09568
-0.,11965
-0.14845
-0.18234
-0.,22153
-0.26615
~-0,24625
-0,23570
-0.22114
-0.20204
~0.17915
~0,15305
~0.12423
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2.25400
2.25375
2,25327
2,25251
2,25142
2.24993
2.24796
2,24538
2,24206
2.,23782
2.23243
2,22564
2.21714
2,20658
2.19356
2.17764
2.,15830
2,13501
2.10716
2.07412
2.03520
2.01380
1.97763
1,93798
1.89389
1.84614
1.79531
1.74205
1.48702
1.63087
1.57426
1.51063
1.,45062
1.38973
1.32878
1,26755
1.20598
1.14399
1.08155
1.01858
-0.23534
-6,38861
-9.86613
-13.11797
-15.94567
~-18,26002
-19.96976
~20.99700
-21.,28271
=20.79085
~18.32043
~8.24904
=2.73634
2.92372
8.14367
12,93039
17.27410
21.18317

=0,59520
-0.59520
-0.59520
~0.59520
-0.59520
-0.59520
-0.59520
-0.,59520
-0.59520
-0.59520
-0.59520
=0,59520
-0.59520
=0,59520
~0,59520
=0.59520
=0.59520
~0.,59520
-0.59520
=0.59520
0.97340
0.97340
0.97340
0.97340
0.97340
0.97340
0.,97340
0.97340
0.97340
0.97340
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
-2,97600
~3.18682
-3.48737
=3.,91490
~4,46799
=5+14503
~5.94426
=6.86375
=7+90150
-9.05547
=4.,15460
-2.45438
=1.76805
-1.08650
-0.41035
0.26128
0.92909
1.59367

-32,20000
-32,19640
~-32.18986
-32.,17989
~32.16627
-32.14867
=-32.12666
=-32.09963
~-32.06682
-32.02725
-31.97978
~31.92304
-31.85542
=31.77509
-31.67998
=31.56779
-31.43595
-31.28167
-31.10189
~-30.89335
-30.,65256
=30.64447
=30.50544
=30.34492
-30.15900
-29.,95352
-29.73301
-29.50218
-29.26575
-29,02830
-28.79429
-28.52980
-28.,29978
-28.,07338
=27.85677
-27.64781
=27 .44570
=27 .24968
-27.05905
-26.87318
~33.47679
=33.42867
=40.,20672
~48.11546
-58.06284
-69.71411
-82.81303
-97.10711
-112,35280
-128.31628
~137.98941
-158.12007
-171.07873
-183.33646
~193.93938
-203,12115
-211.02662
-217.79003
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-0.15450
-0.05150
0.05150
0.02625
0.04375
0.06125
0.07875
0.09625
0.11375
0.13125
0.14875
0.16625
0.18375
0.14875
0.13125
0.11375
0.09625
0.07875
0.06125
0.04375
0.02625
0.00875
-0.00875
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
~0,00000
-0.00000
-0.00000
-0.,00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0,00000
-0.,00000
-0.00000
-0.00000
=0.00000
-0.00000

TOUT

0.38400
0.38400
0.38400
0.33165
0.29675
0.26185
0.22695
0.19205
0.15715
0.12225
0.08735
0.05245
0.01755
-0.01735
-0.05225
-0.08715
-0,12205
-0,15695
-0,191865
-0,22675
-0.26165
-0,29655
-0.33145
-0.261645
~0,22675
-0.19185
-0.15695
-0.12205
-0.08715
-0.05225
-0.,01735
0.01755
0.05245
0.03500
0,03500
0.03500
0,03500
0.03500
0.03500
0.03500
0.03500
0,03500
0.03500
0.03500
0.,03500
0.03500
0.03500
0.03500
0.03500
0,03500
0.03500
0.03500
0.03500
0,03500
0.03500
0.,03500
0.03500
0,03500

v,
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-0.09310
-0.05999
-0.02516
-0.,03398
-0.02810
-0.02240
-0.01705
-0.01218
=0.00789
-0.00429
-0.00147

0.00050

0.00155
-0.01089
-0.01817
-0.02482
-0.03073
-0.,03583
-0.,04005
-0,04333
-0.04561
-0.04483
-0,04696
~0,04490
-0.04684
-0.04677
-0.04470
-0,04663
-0.04657
~0.04650
-0.04643
~0.04636
=0.044630
~0.,04623
-0,04616
-0,04610
-0,04603
~-0.04597
-0.,04590
-0.04584
-0.04577
-0.,04571
-0.,04564
-0.04558
-0.,04551
~0.04545
~0.04538
-0.,04532
-0.04524
-0.,04519
~0.04513
=-0.04507
=0.,04500
=0.04494
-0.04488
=0.,04482
~0.04475
=0.044469
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24,67738
27.78449
31.61952
34.70709
33,73462
31.80390
28.57249
24,27926
19413745
13,35612
7.13494
0.66170
~-5.88926
-4.85386
~6+04065
-6.90771
~7.33338
~7.21623
~6.45614
~4,95428
~2.61187
0.67068
2.83091
1.96415
3.16809
4.44108
S5.44271
6.06160
6.24855
6.00990
5.39385
4.47974
4,45131
3.37520
2,77290
2,21299
1.75466
1.37674
1.,06443
0.80529
0.58897
0.40689
0,25195
0.11827
0.00105
-0.10369
~0.19916
-0.,28800
-0,37232
-0.45382
-0.53387
~0.61352
-0.69361
-0.77477
-0.85749
-0.,94212
-1.,02889
~1.11797

2,25550
2.91497
0.92190
0.73126
0.79775
0.84408
0.,87030
0.87638
0.,86221
0.82765
0.77249
0.69650
-0.,48560
-0,58869
~-0.66662
-0.72437
-0.76170
-0.,77833
-0.77396
-0.74825
-0.70086
-0.63140
0.00300
-0.03804
-0.,03292
-0,02781
=0.,02272
=0.01764
-0.,01258
=0.00753
-0.00250
0.00252
0.00753
0.00502
0.,00501
0.,00500
0.00499
0.00499
0.00498
0.00497
0.00497
0.00496
0.00495
0,00495
0.00494
0.00493
0.00492
0.00492
0.00491
0.00490
0.00490
0.00489
0.00488
0,00488
0.00487
0.00486
0.00486
0.00485

-223,53195
-228,346071
-226.20666
-229,72482
-227.20657
-223,25377
~217.26677
-209.52366
-200.23588
-189.59441
-177.77011
~-164.91599
-151.16913
-134,95767
-119.19783
-103.05099
-86.60418
-69.87564
-52.87619
-35.,40723
-18.06194
-0,22595
5.58817
24.11995
34.02487
42,.51945
48,36358
51.81780
53.,05794
52.249464
49,54589
45,08815
45,17400
37.57075
33.27076
28.65718
24,43748
20.54844
16.96583
13.66543
10.462574
7.82576
5.244684 ;
2.87165 i
0.68410 i
-1.,33059 !
-3.18608 i
-4.89497 H
-6.46886
-7.91847 !
-9.,25368
-10.48359
-11.616640
-12.64045
-13.62226
-14.50861
-15.32555
-16.07865




FAGE 1-3

-0.00000
-0.00000
~0.00000
-0.00000
~0.00000
-0.00000
-0.00000
-0.,00000
-0.00000
-0.00000
-0.,00000
-0.00000
-0.00000
-0.,00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
-0.00000
=0.00000
-0.00000
-0.,00000
-0.00000
-0,00000
-0.00000
-0.00000
-0.00000
=0.00000
-0.00000
-0.00000
-0.00000
-0.,00000
-0.00000

TOUT

0.03500
0.03500
0.03500
0.03500
0.03500
0.,03500
0.,03500
0,03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.,03500
0.03500
0.03500
0,03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0,03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500
0.03500

FRI 09-JUN-78

=0.,04463
=0.04457
-0.04451
-0.04444
-0.04438
~0.04432
=0.04426
-0.04420
-0.04414
-0.04408
~0.04402
~0.043%96
=-0.04390
-0.04384
-0.04378
-0.04372
=0.04346
-0.04360
=0.,04354
-0.04348
-0.04343
-0.04337
-0.,04331
-0.04325
-0.04319
-0.04313
-0.04308
-0.04302
-0.04296
=0.04290
=0.04285
-0.,04279
-0.04273
-0.04268
-0.04262
=0.04256

16347

-1.,20945
~1.30337
-1.39972
~1.49847
~1.,59955
-1.70288
~-1.80837
-1.915%1
=2.02540
-2.13673
=2.24978
~2.36444
-2,48061
-2.59816
-2.71701
-2.83704
-2.,95818
-3.08032
-3.20338
-3.32728
-3.45195
-3.57731
-3,70331
-3.82987
-3.95694
~4,08447
~4,21240
-4,.34070
~4,46932
-4,59821
~4,72735
-4.85670
~4,98622
-5.,11590
-5.24569
-5.37559

0.00484
0.,00484
0.00483
0.00482
0.00482
0.00481
0.00480
0.00480
0.00479
0.00478
0.00478
0.00477
0.00476
0.00476
0.00475
0.00474
0.00474
0.00473
0.00472
0.00472
0.00471
0.00471
0.00470
0.00469
0.004469
0.00468
0.00467
0.00467
0.00466
0.00466
0.00465
0.,00464
0.00464
0.00463
0.00462
0.00462

-16.77304
~-17.41347
-18.00428
-18.54949
-19.05278
-19.51755
-19.94694
-20.34380
~-20.71081
-21.,05038
~21.,36475
=21.65600
-21.92601
~22.,17653
-22.40915
-22,62535
-22.82648
-23.01378
-23.18840
-23.35138
-23.50370
-23.64622
=-23.77978
-23.90511
~24.02290
-24,13377
-24,23832
-24.33705
-24.43047
-24,51902
-24,60311
-24.68310
~24.,75936
-24,.83218
-24.90187
-24,96869
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HDLA
oLl
roL2
+DL3
PULY
POLS
PSENA
PSEML
HSEN2
PSEN3
PSENY
PSENS
PNLA
PNLL
PNL2
PrL3
PHLY
PHLS
GS1
GS2
GSY
PACC
PVEL
PD1S

PDLA
POLL
PDOL2
PDL3
POoLY
PNLS
PSEMA
PSEML
PSEM2
PSENY
PSeHy
PSENS
PHLA
PHLL
L2
PNL3
PrLY
PNLS
GS1
GS2
GSY
PACT
PVCL
PDIS

POLA
POLL
D2
rOL3
PDLY

SUBLIMINAL
Je29E+93
1403192
e63262
De7TH8101
Ue33483
0422039
Uel6E+03
1.02612
UeTHY%15
)¢T28°7
0.49287
0627456
N13E+23
0,96991
2.04672
0.98307
2.02354%
NeDN48
0.00799
94091709
0690990
0.00009
3%.61460
29,7244

720266
7.68968
099173
N.34229

=.12917
0.39716
2.99109
0455226
1.2319)
0.36271

-0,19837

"’ . 75[’.-0!&

0.45F=74
0.2657%

=0.91272
2.28231
=3.17185
9.13E-ﬂﬂ
7,121
2.32913
9.0912)

27.77717?

16.43408

21,6847

7.737251
1382399
2.595¢64
N.24131
=1.76870

LINEAR
Ue29E+03
1.03192
063262
J.74%1901
Ue35483
0.22039
0416423
1.02612
0.7541%
0.72647
V40287
0429456
0413C+93
D,9%801
0.04672
0.94337
0.,02354
0.27048
192999
04920999
2499399
0.,090009
30.61460
29,79%6

040020%
0.60225
9.07981
0,32992
=2.33374%
2.79910
D.90199
0.920639
7.01635
093645
0.71462
J.37C=-4
0.457=0%
2.921%
133253
7.94718
3.11132
1.,277-128
747717)
7429019
7439210
34.29899%
2% 56419
92.96579

7.97251
0.97%14
9.01931
0.32167
2.20157

. } J'p measures

L JYT measures

Jy measures
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203,65
1.03
0.63
0.78
0.33
0.22

157.18
1.03
0.75
0.73
0.40
0.20

126,16
0.97
0.05
0.98
0.02
0.00
0.00
0.00
0.00
0.00

30.61
29.80

ROLL

203.65
1.03
0.63
0.78
0.33
0.22

157.18
1,03
0.75
0.73
0.40
0.20

126.16
0.97
0.05
0.98
0.02
0.00
0.00
0.00
0.00
0.00

30.61
29.80
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FAGE 1-1

0.00
0.69
0.00
0,84
~0.03
0.00
0.00
0.56
1.08
0.36
“‘0001
0.00
0.00
0.97
~0.00
0.98
"‘0000
0.00
0.00
0.00
0.00
27.98
16.43
21.68
0,00
0.38
0.60
0.24
-0.07

SWAY

0.00
0.61
0.00
0.80
"'00 03
0.00
0.00
0.01
0.02
0.04
0.01
0.00
0.00
0.92
0.00
0.96
0.00
0.00
0.00
0.00
0.00
36.30
24,66
52,07
0.00
0.00
0.01
0.02
0.00
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Scenario 1, HQDT1:

2.0000
3.0000
35.0000
6.0000
11.0000

DISCRETE DATA FOR REMAINING SCENARIOS

0.0000
0.4400
0.0000
-0, 4400
0.0000

0.,0000
0.0000
0.0000
0.0000
0.0000

5 discrete data points

0.,0000
0.0000
0.0000
0.0000
0.0000

Scenario 2, HQDT2: 9 discrete data points

2.,0000
3.0000
9.0000
6+0000
8.0000
?+0000
12,0000
13,0000
17,0000

Scenario 4, A/G:

3.0000

5,0000

640000

7.0000

8.0000
22,4000
23.4000
24,4000
25,4000
45,0000
46,0000
47,0000
48,0000
52,0000
53.0000
54,0000
95,0000
65.3000
66.5000
67,0000
68.0000
68.5000
69.0000
70,0000
70,5000

0.0000
0.4400
0.0000
-0.4400
0.0000
~0.6600
0.0000
0.44600
0.0000

40 discrete

0.0000
0.0000
~0.5200
0.0000
0.3200
0.0000
0.5200
0.0000
“'005200
0.0000
-0.8700
0.0000
0.8700
0.0000
0.8700
0.,0000
-0.8700
0.0000
0.0000
0.0000
-0.7000
0.0000
00,0000
0.7000
0.0000

0.0000 0.0000
0.,0000 0.0000
0.0000 0.0000
0.0000 0.0000
0.0000 0.,0000
0,0000 0.000
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
data points
0.0000 0.0000
0.0000 2.5000
0.0350 0.0000
0.0350 0.0000
0.0350 0.0000
0.0000 0.0000
-0,0350 0.0000
~0.0350 0.0000
~0.,0350 0.0000
0.0000 0.0000
0.07%50 4,0000
0.0750 4,0000
0.0750 34,0000
0.0000 0.0000
~0.0750 0.0000
~0.0750 0.0000
~0.,0750 0.0000
- 0+0000 0.0000
0.,1640 ~4,0000
0.0000 ~4,0000
0.0070 -4,0000
0.0070 -4,0000
0.,0070 =2+5000
0.0070 =2.5000
0.0070 -2.5000
W7




DISCRETE DATA FOR REMAINING SCENARIOS

Scenario 4 (cont'd)

73,5000
74,0000
74,5000
75,5000
765000
77.5000
23,0000
24,0000
?5.0000
96,0000
110.0000
111.0000
112.,0000
113.0000
120,0000

Scenario 5, AA1l:

2.,0000
3.0000
4.0000
3.0000
. G000
8.0000
?.0000
10,0000
11,0000
12,0000
13.0000
14,0000
15.0000
16,0000
17.0000
21,0000
23,0000
29.0000
30.0000
31,0000
32,0000
33,0000
34,0000
35.0000
36,0000
37,0000
45,0000
44,0000
47,0000
48,0000
49,0000

0.0000
0.0000
0.0000
0.7000
0.0000
-0.7000
0.0000
~0.5200
0.0000
0.5200
0.0000
0.35200
0.0000
=0.5200
0.0000

42 discrete

0.00G0
0.4360
0.0000
~0+4360
0.0000
0.0000
0.0000
0.0000
0.1130
0.1130
0.0000
=0.1130
-0.1130
=0+0700
0.0000
0.0000
0.0000
0.0000
0.0700
0.0000
0.3320
0.0000
0.0000
~-0.3320
-0.0870
0.0000
0.0000
0.0870
0.3140
0.0000
~0+3140

0.0070
0.000¢
~-0.0600
~0.0600
~0.0600
-0.,0600
0.0000
0.0300
0.0300
0.0300
0.0000
~-0.0300
~0.,0300
~0.0300
0.0000

data points

0.0000
0.0000
0.0000
0.0000
0.0000
0.0610
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
~0,0310
-0.0310
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0700
0.0000
0.0000
~0,0700
0.0000
0.0000
0.0000
0.0000
0.0000

48

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.G000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
=10,0000
~10.0000
0.0000
0.,0000
0.0000
0.0000
10.0000
10.0000
0.0000
2.,0000
0.0000
0.,0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

b




DISCRETE DATA FOR REMAINING SCENARIOS

Scenario 5 (cont'd)

51,0000 0.0000 0.0000 0.,0000
H2.0000 00,0000 0.0000 -2.,0000
56.0000 00,0000 0.0000 0.0000
$57.0000 0.3140 0.0000 00,0000
58.0000 ~0.3140 0.0000 0.,0000
59.0000 ~0.3490 0.,0000 0.0000
60.0000 0.1220 -0+ 0350 0.0000
62,0000 0.,1220 0.0000 0.,0000
43,0000 0.0000 0.1400 00,0000
65,0000 00,0000 0.0000 00,0000

Scenario 6, AA2: 16 discrete data points

1.0000 0.0000 0.0000 0.0000
2,0000 0.5410 0.0000 0.0000
2.5000 0.5410 0.0350 0.0000
4,0000 ~0.5410 0.0350 0.0000
6.0000 =0.1400 0.,0350 0.0000
8.0000 0.1400 0.0350 0.0000
?.0000 03500 00,0350 -24.3000
10,0000 0.0520 0.0350 -24,3000
12,0000 00000 0.,0350 0.0000
13,0000 ~0.4010 0.0000 0.0000
14.0000 ~3.73520 0.0000 0.0000
14.5000 0.0000 ~3+6650 0,0000
15.0000 0.0000 3.66%50 0.0000
14,0000 3.7520 0.0000 24,3000
17.0000 1.0470 0.0000 24,3000
18,0000 0.0000 0.0000 0.0000

Scenario T, AA3: 8 discrete data points

3.0000 0.0000 0.0000 0.0000
4.0000 0.5240 0.0210 0.0000
940000 0.0000 0.0210 0.,0000
6.0000 =0.5240 0.0210 0.0000
7.0000 ~0.9600 0.0210 0.0000
8.0000 0.0000 0.0210 =-25,0000
?.0000 0.9600 0.,3190 -25.0000
11,0000 0.0000 0.0000 0.,0000

k9
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APPENDIX A
NUMERICAL INTEGRATION TECHNIQUE

In general, numerical approximations are used whenever an integration
is desired. The numerical technique used in this software is given below:

z(t) = z(t —aAt) +At/2 [32(t) - 2(t —At))
where
z(t) = state at time t sec
z(t —At) = state at time t — At sec
z(t) = dz/dt at time t sec
z(t —At) = dz/dt at time t — At sec
At = integration interval (in sec)

For these subroutines, an integration interval of 0.1 seconds was used

(at = 0.1).

This method is implemented within the subroutines by saving the pre-
vious values of z(t) and 2(t) in the arrays z(t — At) and z(t —At). In
FORTRAN varisble name notation, the current values of the states and their
derivatives are stored in the Z and ZD arrays, while the past values
(at t —At) of the states and their derivatives are stored in the ZO and
ZDO arrays. Thus, the FORTRAN expression which implements this numerical
approximation is:

Z = ZO + DELT2#(3.0%ZD — ZDO)

1. Hildebrand, F. B., Advanced Calculus for Applications, Prentice Hall,
Englewood Cliffs, i.J., 1973, Pp. 96-102.
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APPENDIX B
NOTES ON SOFIWARE USE
- 1. To execute the scenario generation package:

a. Place appropriate PROGRAM card in front of NEWMAN mainline
routine.

b. The following routines must be linked to execute scenario
operation:

mainline (File name NEWMAN)
SENGEN

DATGEN

READAT (File name SENLIB)
HQDTAL

ERRMES

OUTR } (File name PLTLIB)
GPDPLT

2. To execute drive logic simulation/measure generation package:

a. Place appropriate PROGRAM card in front of NEWMAN mainline
routine. This PROGRAM card should contain the name of each
tape to be used; since each set of scenario data resides
on a separate tape (conceptually, at least), & tape name
should appear on the PROGRAM card for each set of scenario
data to be processed through the drive logic.

b. The following routines must be linked to execute drive
logic — sensory apparatus simulation

ROLSWA (File name ROLSWA)
or PITSUR (File name PITSUR)
or YAWHEV (File name YAWHEV)

THRES } (File name DLLIB, only necessary
THRESD if ROLSWA is used)
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